Background: Isokinetic tests are increasingly used in functional evaluation of force production. However, isokinetic testing procedure imposes severe cardiovascular stress, particularly when at risk patients are involved. Purpose: The objective of this study was to assess the effects of isokietics tests on heart rate in stable chronic heart failure (CHF) patients. Subjects: Twenty five CHF patients (23 men, 2 women) of mean age 52.6 ± 11.2 years participed in the study. Methods: After 10-min warm-up on a cycle ergometer, one leg was tested on isokinetic dynamometer (cybe 6000 ). Exercise involved at (3 repetitions), 60
• .s −1 , 180
• .s −1 and 240
• .s −1 , and 20-movements at 240
• .s −1 . Heart rate was recorded on average over 5 sec and was analyzed at the start and end of each exercise. Then, peakV O 2 was assessed during maximal incremental test on cycloergomer.
Results: Maximal values were obtained in endurance testing with respective means of 117.6 ± 22.0 bpm. This correspond to 97.6 ± 14.0% of the maximal HR noted at peakV O 2 . Discussion: The results demonstrate the intensity of the heart work rate imposed by these tests. The endurance test, wich is more strenuous, should only be used in subjects able to complete a maximal incremental test without arrhythmic or ischemic event.
Conclusion: This study confirms that an isokinetic test must be performed under the supervision on an appropriate clinician, who should judge the value and feasibility of the endurance test. The lowest velocities appeared as the most securied procedures for isokinetic evaluation in CHF patients. Keywords: Knee isokinetic test, heart rate, chronic heart failure.
Objectives: The present study investigates the effects of endurance training on isokinetic skeletal muscle strength and on aerobic capacity in chronic heart failure (CHF) patients. Background: In patients with CHF, physical reconditioning improves exercise tolerance and endurance capacity. However, there is no evidence that endurance training programs affect skeletal muscle strength in such patients. Methods: Eleven stable CHF patients (8 males, mean aged 54.3 yr.) participated in a classical controlled inhospital 8-week endurance training program. Progressive incremental exercise tests with gas exchange analysis and isokinetic strength measurements of knee flexors and extensors were conducted in all subjects before and after training at different angular velocities
. Results: After training, peakV O 2 improved significantly (from 16.3 ± 3.3 to 20.7 ± 4.0 ml/kg/min; p < 0.002) as did NYHA functional class (2.2 ± 0.4 to 1.5 ± 0.5; p < 0.001). Conversely, isokinetic strength at all angular velocities studied was unchanged after the training program. Conclusion: Isokinetic muscle strength was not improved in CHF patients participating in a endurance training program. A combined endurance and resistance protocol might be helpful for these patients whose frequently altered muscle strength undoubtedly contributes to their poor quality of life for everyday activities. Keywords: Chronic heart failure, cardiac rehabilitation, isokinetic muscle strength The muscular strengthening of post-stroke chronic hemiplegic patient has been rehabilitated these last years as it improves muscular force and functional independence without increasing spasticity. The aim of this paper is to compare a conventional technique of muscular strengthening for the paretic knee muscles (Progressive Resistance Exercise (PRE) technique) with the isokinetic strengthening, the "gold standard" for neurological patient muscular strengthening.
Thirty six (36) post-stroke hemiplegic patients were included (6 to 30 months after stroke) in this randomised controlled trial. Only the quadriceps and the hamstring muscles of the affected limb were trained. The Reference group (n =15) was trained using an isokinetic dynamometer (Cybex 6000), in a pure eccentric mode. After a 5-minute warm-up, subjects performed three sets of 10 repetitions of maximal effort at the three speeds (60, 90 and 120
• /sec). The PRE group (n = 21) was trained by the conventional isotonic technique (DeLorme and Watkins) for muscular strengthening; subjects performed series of ten maximal repetitions; the session began with 2 sub-maximal series at 2/5 and 3/5 of the Maximal Resistance (MR), then subjects were asked to make as many series as they could at 4/5 of the MR. The two programs made of 3 weekly 40 minutes meetings ended with stretching were carried out over 6 weeks. The patients were assessed before strengthening (T1), at the end of it (T2) and one month (T3) after the end of strengthening in order to observe the benefits and their durability. Quadriceps and ham- At T1, there is no significant difference between the two groups.
At T2, the quadriceps peak torque increased significantly only in Reference group. According to clinical motor scales (Motricity index, Toulouse Motor Scale) in both groups and to Maximal Resistance in PRE group, paretic lower limb strength increase. Also in both groups, progresses observed with motor scales, Bessou gait analyser and for steps climbing are maintained, and even increased from T2 to T3. The Barthel index is significantly improved at T3. Spasticity doesn't increase, measured by Ashworth scale and sub-test of the Toulouse Motor Scale for lower as well as upper limbs, and even decreased for Reference group at T3 compared to T1.
There is no significant difference between the progresses induced by the two different strengthening methods. Both techniques increase the power of the muscles of the knee, the functional independence without increasing spasticity. The isokinetic technique can also be used, but is more expensive and poorly accessible.
X. de Boissezon et al. / A randomised controlled trial to compare isokinetic and conventional muscular strengthening
With the lack of differences between the two protocols, the conventional method of PRE, cheap and ecological, is able to become a current practice for poststroke chronic hemiplegic patients. Purpose: Quantitative assessment of knee extensor and flexor strength on inpatients with multiple sclerosis (MS) before and after rehabilitation. Subjects: 33 patients (15 women,18 men), mean age 43.7 (8.5), with an EDSS score between 3.5 and 6.5, a mean MS duration of 13.9 (8.0) years, in a progressive phase. Methods: Patients from a wide individually adapted therapeutic range were admitted for a 3 weeks rehabilitation program.
Prior to admission and after rehabilitation patients were assessed at comfortable gait velocity with a Locometer device (Satel). Knee strength recorded with an isokinetic dynamometer (Cybex Norm) at 30
• /s speed: eccentric and concentric testing on hamstring, concentric only on quadriceps, tests repeated 3 times. Values were expressed as minimal and maximal quadriceps and hamstring peak torque.
An Anova statistical assessment was performed (p < 0.05).
Results: There is a statistically significant increase of concentric hamstring strength but no in eccentric (Table 1). There is no increase of quadriceps strength. The increase is also significant for the mean gait speed. The hamstrings eccentric/concentric rate is always above 2. For these patients there is no correlation between strength and velocity increase. Discussion and Conclusion: Results show that rehabilitation can improve knee strength and gait speed without correlation between both as in another study [1] .
Hamstring strength increase is explained by the frequent deconditionment of these patients.
A pending question is why subjects improved their hamstrings strength in concentric but not in eccentric, although manual therapeutics were performed in both cases. Nine articles were collected by questioning the Medline data bank with key-words "isokinetic, gait, CNS". Seven focused on evaluation in hemiplegic patients with Multiple Sclerosis (MS) and one in patients with Parkinson disease (PD). All were case-studies except one follow-up study.
Evaluation was performed on Quadriceps in seven cases, quadriceps and hamstring in one case, hip flexors in two cases and ankle flexors in one case. Isokinetic speed ranged 60-180
• /sec. Determination coefficients (R 2 ) between quadriceps strength and gait velocity ranged 0.65-0.75 in hemiplegics with independent gait (with lower value when using a cane) R 2 between hamstring and gait velocity ranged 0.42 to 0.76 in MS patients according the clinical form. No correlation was obvious in patients with Parkinson disease. In hemiplegics, higher R2 values (0.81) were observed when using a multiple correlation including stance parameters. Isokinetic evaluation was proved to be safe and reliable in affections of CNS. Its value as a determinant parameter of gait speed is variable according the origin of the disease. It is a good tool to evaluate the command impairment and follow its restoration (in hemplegics) or its degradation (in Multiple Sclerosis). The usefulness of determinant coefficient may be improved when using more specific muscular groups (as hamstring in MS) or when including other parameters in a multiple regression.
Further studies are needed to assess its variability according the clinical features of patients in order to contribute to a more specific rehabilitation program in these patients.
